Effects of step changes in pH on isometric tetanic tension of toad sartorius muscle.
The effect of a rapid change in pHe (pH of bathing solution) on the isometric tetanic tension developed by sartorius muscles of toads acclimated to 5 and 25 degrees C was measured at 5 and 25 degrees C. The pH was altered by changing the carbon dioxide concentration of a bicarbonate buffered physiological solution. Acclimation temperature did not modify the response to a rapid change in pH, but test temperature did. Following a pH decrease from 9.0 to 6.0, tetanic tension decreased at a faster rate at 5 degrees C than at 25 degrees C. A new steady state was reached in 15 min at 5 degrees C but in 40 min at 25 degrees C. Following a pH increase from 6.0 to 8.5, tetanic tension increased at a faster rate at 25 degrees C than at 5 degrees C. A new steady state was reached in 60 min at 5 degrees C but in 10 min at 25 degrees C. We conclude that the rate of carbon dioxide diffusion through the sartorius muscle is only one factor that determines how rapidly tetanic tension changes following the step change in pH, and that muscle resists pH change more effectively at higher temperatures.